Introduction
Systemic juvenile idiopathic arthritis (SJIA), also known as Still's disease, is a rare autoinflammatory form of chronic arthritis in pediatric patients, characterized by spiking fever, skin rash, arthralgia or arthritis, myalgia, hepatosplenomegaly, lymphadenopathy, and serositis.
1,2 SJIA represents 4%-17% of all juvenile idiopathic arthritis (JIA) cases worldwide, 2 and accounts for 5%-10% of all JIA cases in the USA and Europe. 1, 3, 4 It affects the health-related quality of life of patients, impacts functioning Modica et al in school and at home, and imposes a significant social and economic burden on patients and their families. [5] [6] [7] To minimize the impact of SJIA on the physical and psychosocial development of patients, it is essential to know patients' perspectives about the disease and associated factors. Social media posts from patients and their caregivers are helpful in obtaining important real-world patient-focused information related to patient needs and the disease burden on their lives. Understanding how patients and caregivers process this information could facilitate better understanding by health care professionals of the patients' conditions to better assess treatment effectiveness and help counsel appropriately. 8 Prior work has identified social media posting behaviors of parents of children with potential SJIA, as well as of parents of diagnosed children, in the time periods before and after SJIA diagnosis, showing the impact of the disease journey on the families. 9 The objective of this study was to understand the experience of adolescent SJIA patients and those of their parents evident from their own social media posts.
Methods
In this study, posts that indicated a direct reference to the disease (SJIA/Still's disease or juvenile arthritis [JA] ) and posted by adolescent patients were collected and manually analyzed by a linguistic analysis team (Treato, Princeton, NJ, USA). In addition, posts from caregivers talking about childhood or adolescent experiences of patients with SJIA were collected and analyzed. The dataset was obtained from existing publicly available sites and posts (i.e., posts viewable by all and not requiring a password to access) and was limited to English-language public social media (Facebook, Instagram, Tumblr, and Twitter). The majority of the posts were collected from the USA; however, some posts were also collected from the UK and Canada owing to similarities in disease experience.
Tools from sociolinguistics (mainly praxematics) and semiotics were applied to both word posts and visual posts (i.e., posts using memes, gifs, and pictures) to understand the cognitive relationship between young patients and their disease. Evaluation of semantic networks, rhetoric supports (metaphors, symbols, and ellipses), and recurrence of representational schemes (concepts, representations, and stereotypes) allowed for an understanding of the patients' socio-cognitive patterns in relation to their disease. No ethical approval or informed consent was obtained as the posts were retrieved from public, open-access websites.
Results
In total, 71 posts created between 2009 and 2015 on 15 websites were reviewed in November 2015. Of the 24 unique authors identified, 17 were SJIA patients (40 posts) and 7 were mothers of SJIA patients (12 posts; Table 1 ). Moreover, there were 8 unique JA patients (19 posts; using the term JA, JIA, or juvenile rheumatoid arthritis without mentioning SJIA) included in the analysis to compare the specific mention of SJIA with these less-specific posts. Patients whose posts were included were between 13 and 20 years of age, as determined from patient/caregiver declarations in the posts. Some posts were included because the patients talked about their past school and teenage years, although they did not reveal their current age; however, the subtext and context showed that they were in their mid-20s when they posted them (Table 2) .
Patients' experiences with SJIA
Our analysis of social media posts from SJIA patients revealed 5 diagnosis-related phases: early prediagnosis, first misdiagnosis, second misdiagnosis, tests, and cognitive identity ( Figure 1 ). These phases, which surfaced in several patients' posts, are similar to the phases identified in the preceding SJIA social media study with younger patients. 9 Each phase was characterized by certain language behaviors that demonstrated the journey of their emotional experience. Many posts described experiences of children falling ill during the early prediagnosis phase, with no knowledge regarding the cause of pain and intense fatigue. Several adolescent patients, while looking back at the onset of the disease when they were children, described themselves as a "sleeping child" rather than a typical active, playful child ( Figure 1A ). The same posts described how no family member takes action until the patient's body "stops working," and the patient was incapable of going to school or even getting 
75
Impact of systemic juvenile idiopathic arthritis/Still's disease on adolescents out of bed. In addition, most doctors initially misdiagnosed SJIA as "growing pains" or infection. One child posted that all the doctors she initially visited did not diagnose arthritis from her symptoms and instead used the words "growing pains" or questioned her willingness to go to school or her mental state ( Figure 1B ). Patients stated that as time passed without diagnosis and the illness worsened over time, parents finally took the child to a specialist during the late prediagnosis phase. However, doctors often misdiagnosed it again ( Figure 1C) , and the second misdiagnosis would be scarier than the first; in general, leukemia or another cancer was suspected. Patients mentioned that they and their families were relieved after the final and true diagnosis of SJIA and knowing that it can be treated. However, the relief was for a short duration, with the relief receding when they came to understand that SJIA cannot be cured with treatment ( Figure 1D ). After diagnosis of SJIA, patients found it difficult to integrate "the new me" into their identity and life, and they talked about embarrassment or shame; they feared people would associate their arthritis with the typical arthritis experienced by old people. Many adolescent patients wanted to adhere to their pre-illness identity, to conceal the disease from their peers, so that they could remain as normal or similar to their peers as possible ( Figure 1E ).
Emotional impact of SJIA on adolescents
Posts from adolescents showed that they posted online about the difficulties of their disease; however, in the real world, they tried to conceal their disease. Posts demonstrated that adolescent patients preferred to use other names for SJIA, such as "autoimmune [sic] disease," instead of SJIA or arthritis in the physical world. In the real world, adolescents reported that they acted as if they were persons with no pain or real reasons to skip joining friends at the mall or pool. They also struggled to prevent the "sleeping child" from becoming a "sleeping teenager." However, this is a challenge given the toll the disease can take on their ability to engage in similar activities performed by their healthy counterparts at an equal level ( Figure 2 ). On the contrary, in the online community, adolescent patients accepted SJIA as a part of their identity and expressed their pain and despair associated with the disease (Figure 2 ).
Patients' description of SJIA
SJIA patients expressed anger and described SJIA as an invisible disease ( Figure 3A ) and a powerful external enemy attacking their body by using terms, such as "bulldozer," "dragon," and "monster." The term "Still's" was also used, but only by older adolescents. Patients shared hashtags, such as #stillssucks, #notstandingstillsdisease, and #ihatearthritis. Many patients have adopted the term "spoonie" to describe themselves as someone living with a chronic disease; the term originated in the autoimmune community to describe how people with chronic conditions manage their energy throughout the day ( Figure 3B ). This term was coined by a lupus patient during an explanation given to a friend in a restaurant using the spoons on the table as symbols of units of energy to be sparingly used throughout the day: imagine you start each day with 8 spoons of energy, if you use 6 in the morning because you go shopping, you have only 2 left to finish the day with. SJIA teenagers relate to the "spoonie" conceptualization and feel part of this community. 10 SJIA patients described the lack of energy as a significant challenge to living a normal adolescent life. Figure 3B shows an image of how climbing stairs was a physical challenge for a SJIA patient in college.
Posts demonstrated that patients did not feel associated with their disease and imagined SJIA as an external enemy that they have to fight. The warrior image of themselves was frequent in the representations shared online ( Figure 3C ) and aligns with the monster conceptualization of the disease. Mothers of SJIA patients also used warrior-child imagery and language in their posts ( Figure 3C ).
Along with the warrior image of themselves, numerous patients used superhero language or imagery in their social media posts to help them "fight" the disease and its burden, 
76
Modica et al based on the idea that superheroes can fight dragons and monsters. A 14-year-old patient mentioned that he felt lucky his disease was caught earlier and that nothing can stop him from living a normal life like other boys of his age ( Figure 4A ).
Patients mentioned that superheroes are not only strong and fearless enough to fight monsters, lift and destroy bulldozers, and eradicate dragons (which are the concepts used to describe the disease), but they also have a special history ( Figure 4B ). SJIA patients used writings to appreciate what they share with superheroes; similar to the adolescent SJIA patients, most superheroes discovered an alienation of self in their own childhoods ( Figure 4A ). Superheroes overcame their alienation (e.g., Batman from his beloved murdered parents) by choosing to be strong and fighting back, a response the kids appreciated and aimed to model in their own life and world ( Figure 4B ).
SJIA and death
Adolescent SJIA patients and their parents posted about the risk of death related to JA and SJIA or shared stories about the death of other SJIA patients, which were distinct from patients suffering from other forms of JA. Three of the "I missed a whole year of school … but saw my friends from time to time. I talked to them about my symptoms and the medications but the word Arthritis was never mentioned. I wasn't ashamed exactly, but I was embarrassed. I knew that people would associate it with an old persons disease, didn't want them to see me differently to the person I'd been before."
A. Early prediagnosis: Invisible and misunderstood pain "I've had JIA since I was 12 but the pain started really when I was 9 and i started getting weird rashes when I was 10 B. First misdiagnosis: dismissal of symptoms "Getting a diagnosis was hard. Even doctors didn't seem to recognise that it was possible to get Arthritis at such a young age. If we'd had a pound for every time we heard the term 'growing pains' we'd have been able to treat ourselves to a nice holiday! At that age you still have complete trust in the adults around you; if professionals tell you that it's growing pains, then they must be right. I started to wonder if I was doing something wrong, if it was all in my head or I was making a big deal out of nothing. Again and again they asked if I was happy at school, which I loved. Depression was mentioned a lot and I felt mortified. Surely, that must mean they did think it was all in my head! But it didn't make sense; yes, I felt fed up but wouldn't anybody be fed up with constant pain and fatigue? A couple of months earlier I'd been a happy, active teenager loving every minute of my life."
C. Second misdiagnosis: a scary misdiagnosis "I went to my family doctor she told my parents I was faking so I didn't have to go to school. I went back a week later with the same symptoms except now I had a high fever … at this point it's December my family doctor sent me to a pediatrician who was super amazing she wouldn't tell me much as she didn't want to ruin my Christmas. Bull overheard the whole thing. she told my mom and dad I don't want to ruin your holidays but I believe that your child has leukemia" patients were dismissed as "fakers," where their initial misdiagnosis was often "growing pains" or "fake pains"; (C) second misdiagnosis: misdiagnosed often as cancer, when the symptoms acutely worsened; (D) tests: confirmatory tests that lead to an SJIA diagnosis; and (E) cognitive identity: focus on the difficulties of dealing with a chronic invisible disease where patients feel ashamed of their arthritis and distressed at being different from their peers. Abbreviations: JIA, juvenile idiopathic arthritis; SJIA, systemic juvenile idiopathic arthritis.
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Impact of systemic juvenile idiopathic arthritis/Still's disease on adolescents posts related to death posted by SJIA patients/caregivers are presented in Figure 5 .
Discussion
We analyzed social media posts from adolescent SJIA patients to examine the impact of SJIA on the physical, social, and emotional aspects of patients and their families. Posts regarding childhood were studied to understand adolescents' perspectives on their diagnosis and history with SJIA, and posts from patients in their 20s were studied if they provided a view on their adolescent years. In this study, patients' experience of SJIA diagnosis was categorized in 5 phases, as reported previously by Modica et al. 9 As a result of misdiagnosis, patients encountered considerable stress and needless suffering. This also broke the confidence of some of the patients in their health care providers. The issue of misdiagnosis may stem, in a great part, from the difficulty in accessing pediatric rheumatologists in many parts of the country. 11 Delays in diagnosis and gaps in communication with health care providers not only affects the patients but also leads to frustration and distress among the caregivers. 9 Patients and parents of children with other chronic diseases also reported experiencing confusion and distress before and after the diagnosis of the disease.
12-15 Our findings confirm that accurate diagnosis of the disease provides relief to patients and their families. However, once a patient is aware of the fact that there is only treatment and no cure for SJIA, one of the difficult aspects for patients, particularly adolescents, is the loss of "normal" life for the forseeable future, and this is stressful for patients as well as caregivers of SJIA patients. The importance of "being normal" has also been demonstrated in adolescent patients with other chronic diseases. 16 We observed that adolescents with SJIA prefer to adhere to their pre-illness identity and conceal the disease from their peers so that they can remain as normal or similar to their peers as possible. It was also observed for adolescents with JA in general and chronic illnesses. [16] [17] [18] The fear of being stigmatized, which prevented SJIA patients from revealing their disease, is also reflected in other long-term diseases, including rheumatoid arthritis, chronic back pain, cancer, acquired immunodeficiency syndrome, and mental disorders. [19] [20] [21] [22] [23] [24] [25] Similar to patients with rheumatoid arthritis, adolescent SJIA patients were ashamed and embarrassed of Online compositions reflect kids' gravitation towards mingling new technologies, imaginary worlds, and real worlds in ways that allow kids to integrate as a person with SJIA Offline, the word "arthritis" was taboo and "auto-immune" was preferred. Online, "Arthritis" was found in an Instagram profile description, or, as in the example on the right, was part of a gaming profile.
In the online post, SJIA was incorporated into the description of who they are; it was part of the list of "Interesting facts" about the person.
In the real world: denying the SJIA identity "Yet somehow i managed to keep my illness under wraps and put on a front to the world; I didn't talk about my illness to anybody, it seemed easier to keep it to myself and carry on somehow. I often struggled in silence, but it must have seemed better than the alternative, to not being accepted for who I was. I guess I was just being your typical, image-conscious teenager. I would often have to refuse fun activities or cancel things with friends at the last minute and I wanted to explain why, so that I didn't just look like a lousy friend."
"Im nice pretty cool and I have sjia bad disease" -this is the description that appeared next to an avatar image created by a teenager with SJIA, as part of an online game. The center of the t-shirt worn by the avatar featured an image of an explosion as if to symbolize the systemic disease attacking the organs.
Online: SJIA was part of the child's identity Offline: the taboo VS "There was one word that I avoided usingArthritis. When asked about my illeness I would describe it as an auto-immune condition. Most of the time, I downplayed it as much as possible.
I didn't want to be sick or disabled one, because I have been disabled ever since that bulldozer came at the age of 14… I always dealt with it well, but never really accepted it." (Young adult looking back at her teenage years) "I'm as single as it gets. Interesting fact about me:
I have systemic juvenile idiopathic arthritis, play video games. I enjoy sports. Mostly baseball. I watch wrestling. Have for as long as I can remember.
It's a part of me. It's fun lol."
Online: SJIA was part of the child's identity 
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Modica et al being perceived as abnormal and feared discrimination. Furthermore, concurrently, patients diagnosed with SJIA have a basic need to express their emotions about the illness they experience. Patients resolve these opposing needs by going online where they find disease-and non-disease-specific communities and forums to talk about the difficulties of living with the disease. This helps them unburden the emotional weight of the disease by giving voice to the unending challenges it brings, outside the lens of their real-world peers. Young patients used their online writing and imagery choices to describe their disease and express their true feelings about the disease and what they aim for in real life. Patients preferred to use other names for SJIA as they wanted to avoid association with the word "arthritis," because the word "arthritis" is associated with being "old" and kids are quite sensitive to such potential perceptions of them by others. Online, some patients described SJIA as an "autoimmune disease," although it is an autoinflammatory disease, a nomenclature issue that may stem from lack of adequate knowledge of patients about the disease.
SJIA was described as coming from the outside and attacking them, an attacker they express feelings of hatred against, as it affects their psychosocial potential, physical and mental health, and overall well-being.
Adolescents also used superhero language/imagery to build the fortitude they need to persevere through the disease and to be as normal as possible offline, among their real-world peers. Imageries of superheroes are important for "The best advice I could give someone with SD (Still disease) would be to value yourself. It is so so easy with how society treats the disabled -and the invisibly disabled is even worse, holy crap -for us to devalue ourselves. We clearly deserve our 'fake' illness. But you are worth so so so much more than you might think." 
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Impact of systemic juvenile idiopathic arthritis/Still's disease on adolescents SJIA adolescents, including girls to fight SJIA. Social media posts and reports on using superhero narratives to cope with long-term disease have been documented in patients with other disorders, including cancer, JIA, and rheumatoid arthritis. 21, 26, 27 The "illusive" aspect of the monster or the dragon hark back to the prediagnosis period, when the child's credibility or truthfulness was called into question-the invisible disease causing family physicians to suggest that SJIA was nothing more than a child faking an illness to avoid school. This period presented the first fissures in a patient's image. However, this symbolical illusive aspect can also be linked to the fact that adolescents do not mention visible symptoms or handicap (versus JA patients); instead, they frequently talk about SJIA as the "invisible illness" that is hard to fight and integrate in to their identity. Opposing the illness and hating it keeps the boundaries up between "I" (the patient) and "it" (the disease). The patients' methods of battling "it" involve being stronger than the disease (e.g., exercise 2 times a day, 
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Modica et al go to class then to work, date), but that also goes with denying their disease in real life. The use of metaphors to describe the illness and cope with it is common in pediatric as well as adult patients with other diseases as well. 28, 29 We observed that some patients and their parents struggled with a fear of death due to the association of SJIA with death. The threat of death due to chronic disease has also been documented in patients and families of children with other disorders, including Marfan syndrome and cancer. 12, 23 Interestingly, adolescents self-identify themselves on non-disease-specific online locations, including gaming locations or on Twitter (e.g., "my hips don't lie, they really freaking hurt," the first phrase from a Shakira song and the second creatively playing off Shakira's line); peers from school might find these profiles, which may explain the low number of identifiable SJIA adolescents talking online on open forums.
These findings should be interpreted in light of the qualitative nature of the study and the small sample size. Most patients were from the USA, so our findings may not reflect the diagnostic experience of all SJIA patients. The posts from SJIA patients were collected between 2009 and 2015 and may be markedly different now, given that there are more therapeutic options approved for the treatment of SJIA (e.g., interleukin [IL]-1/IL-6 inhibitors).
30,31
Conclusion
Adolescent SJIA patients posted openly about the difficulties of their disease that were causing them to be different from their healthy peers, whereas in the real world, they tried to minimize or hide the effects of their disease. Adolescent SJIA patients frequently used narratives and images of superheroes in their posts to describe their fight for health. Physicians can use these insights when counseling adolescent SJIA patients to provide a narrative that meshes with patients' worldview, and perhaps to improve physician-patient communication to increase treatment adherence. Nevertheless, medical teams could also encourage adolescents to seek help for endorsing the disease in real life; hiding can be adding weight to the burden, and although expressing themselves online through modern social media may help considerably, it still instills a cognitive schism that demands organization and division of the "Self."
